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Effect of Replacement Rate of Sea Sand from Different
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Abstract: To study the effect of the replacement rate of sea sand on the properties of concrete in—depth, this pa-
per uses three kinds of original sea sands from Jiaozhou—Shandong, Zhangzhou—Fujian, and Qinzhou—Guangxi to
compare and study the differences of their physical properties after mixing with river sands. Meanwhile, these sea
sands were used to replace river sand with 15%, 25%, 35%, and 50% replacement rates to study their effects on the

workability and mechanical properties of concrete at different ages. The test results show that: the use of sea sand in
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concrete basically does not affect the workability of concrete, and the sea sand with a 50% replacement rate can im-

prove the fluidity of concrete. With the increase of sea sand replacement rate, the compressive strength and splitting

tensile strength of concrete increase and then decrease, but the replacement rate has less effect on the elastic modu-

lus; the sea sand can optimize the distribution of fine aggregate particle size and improve the strengths of concrete.

However, harmful components such as shells in sea sand can adversely affect the mechanical properties of concrete at a

high replacement rate. In addition, the overall effect of the sea sand replacement rate on the strength of concrete (all

within 10%) is limited, and sea sand with a 50% replacement rate is still higher than the control group at long curing age.

Therefore, from the engineering application point of view, the sea sand replacement rate in a range of 50% is feasible.

Key words: sea sand ; replacement rate ; concrete ;mechanical properties
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Tab.1 Chemical composition of cement %

w(Si0,) w(ALO,) w(MgO) w(Fe,0,) w(Ca0) w(Na,0) w(SO,)

17.91 4.27 1.91 4.66 61.14 0.11 3.23
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Tab.2 Performance index of water reducer

S pH  &K%E/% HEBUEE/(g-mL™) WK%
TR D, 10.5 4.5 0.48 22
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Tab.3 Physical properties and surface chemical element mass fraction of various types of sand samples

MR/ R/

FEfm 2R . ) JEWEE/%  w(CID) /%  wBAI% w5E)/%  w()%  wCEH)I% B
(kg'm™) (kg-m™)
RS 1450 2490 3.4 — — — 0.9 0.4 2.91
SDS 1460 2610 3.1 0.012 0.11 1.85 1.6 0.8 2.72
FIS 1440 2440 4.2 0.013 0.10 2.43 1.9 1.0 2.32
GXS 1420 2610 3.0 0.091 0.12 2.12 1.4 0.8 2.47
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Tab.4 Proportion of C40 concrete

P! P ! Pyl Pyl

IR L (keem™)  (keem™)  (keem™)  (kgom™)

Wil %

0.45 185 411 596 1158 1.0
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Tab.5 Mechanical properties test of concrete

g2 FEY I 1/d BT/ (mmxmmXxmm )
ST B 7,28,80,180 100x100x100
BY LG oR JiE 28,90, 180 100x100x100
RO R 28 100x100x300
SRR 28 100%100x300
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20} i« i
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’ LR fnm
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FJS-50% 1440 2450 4.0
RT BRUHFHEEREY
GXS-15% 1450 2510 3.4
Tab.7 Fineness modulus of various types of sand samples
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Fig.2 Slump of various types of concrete
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Tab.8 Mechanical properties of concrete with different sea sand replacement rates

v SEITARBURSR E/MPa B SR 5 B /M Pa PPERLE/GPa
E2 74d 28 d 90 d 180 d 28 d 90 d 180 d 28 d
0cC 33.0 45.6 524 61.3 3.7 4.5 4.7 37.2
SD-15% 31.2 46.1 52.6 63.3 3.7 4.6 4.8 36.1
SD-25% 33.1 472 54.7 64.2 3.9 45 4.7 38.3
SD-35% 34.6 46.8 53.3 64.3 4.0 47 4.8 37.9
SD-50% 32.9 45.8 53.4 61.7 3.8 4.6 4.7 37.1
FJ-15% 324 46.0 53.0 61.8 3.7 4.6 4.8 37.8
FI-25% 32.3 46.8 53.6 62.2 3.9 47 4.7 38.5
FJ-35% 34.8 472 542 63.4 4.1 48 4.9 39.2
FJ-50% 33.9 46.6 52.8 62.9 3.8 4.5 4.8 37.7
GX-15% 33.6 46.4 53.0 63.3 3.9 4.6 4.8 36.5
GX-25% 34.7 47.9 543 64.5 3.8 4.7 4.9 37.9
GX-35% 35.8 47.8 53.8 65.2 4.0 48 4.9 37.6
GX-50% 322 472 53.3 63.8 3.7 4.6 4.8 37.2
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Fig.3 Cubic compressive strength of various types

of concrete at different curing age
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Fig.6 Elastic modulus of various groups of concrete
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